Introduction
According to UNAIDS, HIV-related stigma (irrational or negative attitudes, behaviors and judgments driven by fear) and discrimination (unfair treatment, laws and policies) are widespread, and persistent barriers to addressing the AIDS epidemic, restricting access to prevention, testing and treatment services for those most at risk. 1 Stigma may be enacted (experience of exclusion or discrimination), internalized (acceptance of negative attributes), or anticipated ("expectation of future experiences of prejudice and stigmatizing behaviors"). 2 With the roll-out of antiretroviral treatment (ART) in South Africa, one community study found that personal stigma had decreased, while perceived community stigma remained high, 3 and in a qualitative study among people living with HIV (PLHIV) in an urban setting in South Africa, the HIV stigma experiences included "negative behavioral patterns and attitudes towards them, fear from the community of being infected by PLHIV and lastly negative self-judgement by PLHIV themselves". 4 South Africa has 7.2 million PLHIV and the largest ART program in the world. 5 In an explorative study with the PLHIV stigma index in 10 HIV clinics in South Africa in 2012, it was found that PLHIV (N=486) experienced significant levels of HIV-related stigma and discrimination, e.g. the two most common types of enacted stigmata were "being gossiped about" (52.3%) and "verbally insulted/harassed or threatened" (28.3%) in the past 12 months, and the two most prevalent internalized stigmata were "blames self" (49.2%) and "feels ashamed" (47.5%), the two most common types of avoidance due to internalized stigma were "decided not to have (more) children" (60.1%) and "decided not to get married" (30%) and two types of health care access avoidance due to internalized stigma were "avoided going to a clinic when needed to" (14.4%) and "avoided going to hospital when needed to" (8%). 6 Factors associated with HIV-related stigma may include sociodemographic variables and health indicators. Sociodemographic factors associated with overall HIV-related stigma include, younger age, [7] [8] [9] being female, 10 being transgender, 7 divorced/separated, 8 lower income, 11 lower education, 11 higher education, 8 and health factors include, longer time of HIV diagnosis, 8 on ART 7 and poorer self-reported health status. 12 Factors associated with enacted stigma include sociodemographic indicators, such as being female, 13 being single or widowed, 13 lower education, 13 and health indicators, coerced HIV testing decision, 13 fewer years living with HIV, 7 fewer years (0-3 years) on ART, 13 selfrated health, 7 and intimate partner violence. 11 Factors associated with internalized stigma include sociodemographic indicators, including younger age, 7 and lower education, 13 and health indicators, such as HIV testing by coercion, 13 not on ART, 14 fewer years (0-1 year) on ART, 13 not being member of PLHIV association. 13 Factors associated with anticipated stigma may include HIV testing by coercion, 13 fewer years (0-1 year) on ART, 13 self-rated health, 7 not being member of a PLHIV association. 13 HIV-related stigma may impact negatively on the uptake of HIV services as well as psychosocial well-being of PLHIV. 1, 15 The South African National AIDS Council (SANAC) has noted that HIV stigma and discrimination of PLHIV need to be tackled, and consequently commissioned a national PLHIV Stigma Index study. 16 The "People Living with HIV Stigma Index" is a joint initiative of several organizations including PLHIV organizations and UNAIDS, and has been implemented in over 50 countries. 16 In order to design an HIV-related stigma reduction program, it is important to understand the extent and its correlates of overall HIV-related stigma as well as its different components. This paper reports on the first national implementation of the (PLHIV) Stigma Index in South Africa. The aim of this study was to investigate the prevalence and correlates of HIV-related stigma in a large sample of PLHIV in South Africa.
Methods

Sample And Procedure
This cross-sectional survey interviewed 10,473 PLHIV 15 years and older with the PLHIV Stigma Index in two districts per province (N=9) in South Africa in 2014. 16 Most participants were enrolled through participating in the support group "Networks of National Association of People Living with HIV and AIDS (NAPWA), Treatment Action Campaign (TAC), and Positive Women's Network (PWN)." 16 Other study participants were enrolled through health service providers. 16 Some of the PLHIV that were affiliated with a support organization were trained as interviewers and team supervisors. 16 The study protocol was approved by the Human Sciences Research Council Research Ethics Committee, and written informed consent was obtained from participants prior to the interview. Participants under the age of 18 years were able to provide informed consent on their own behalf, which was approved by the Human Sciences Research Council Research Ethics Committee.
Measures
Sociodemographic and health questions included, age, HIV test decision modalities, years of living with HIV, on ART, relationship status, currently sexually active, having a physical disability (excluding HIV), formal education, residence, subjective wealth status, self-rated health status, and currently member of PLHIV support group. Sex and sexual orientation were assessed with two questions, 1) sex (male, female, transgender) and 2) identify yourself as "men who have sex with men", "gay or lesbian" and "transgender." 16 Responses from the two questions were combined and grouped into male, female and lesbian, gay, bisexual and transgender (LGBT). HIV-related stigma was assessed with the PLHIV Stigma Index, [16] [17] [18] including enacted, internalized and anticipated HIV-related stigma. Enacted stigma included 10 items (Cronbach alpha 0.78); see items in Table 1 . A positive score was given provided that the event occurred once or more often in the past 12 months and if it was "because of your HIV status" or "both because of your HIV status and other reason(s)".
Internalized stigma was assessed with seven questions, if they experienced, e.g., feeling ashamed because of their HIV status (Yes, No) (Cronbach alpha 0.87), and Avoidance due to internalized stigma was measured with 10 items, if they had, e.g., chosen not to attend social gatherings because of their HIV status (Yes, No) (Cronbach alpha 0.77); see items in Table 1 .
Anticipated stigma was measured with five items (Yes, No) (Cronbach alpha 0.81); see items in Table 1 . Overall HIV-related stigma was calculated by adding all items up and divided into 0=low 1-4=medium and 5-30=high stigma.
Knowledge of PLHIV rights was assessed with four items, 1) "Have you heard the Declaration of Commitment on HIV/AIDS, which protects the rights of PLHIV?", 2) … read or discussed the Declaration, 3) "Have you heard of the National Strategic Plan (NSP) which protects the rights of PLHIV in this country?", and 4) … read or discussed the NSP (Cronbach alpha 0.86). Items were summed and classified into 0=low, 1-2 medium and 3-4 high knowledge of rights.
Data Analysis
Statistical analyses were conducted with "IBM SPSS Statistics for Windows (Version 25.0. Armonk, NY: IBM Corp.)". In order to describe the sample, descriptive statistics was used. Multinomial logistic regression was used to predict the associations between independent variables (sociodemographic and health-related items) and dependent variables of medium and high overall HIV-related stigma, with no HIVrelated stigma as reference category. Logistic regression was used to assess the predictors of each the HIV-related stigma sub-scales. Due to the large sample size, P<0.01 was regarded as statistically significant. Multicollinearity was 
Results
Sample And HIV-Related Stigma Characteristics
The sample included 10,432 PLHIV 15 years and older, 31.9% were male, 62.6% were female and 5.5% were
LGBT. More than one in 10 participants (11.2%) were under pressure from others and 6.5% were "made to take an HIV test (coercion)." About half (49.6%) had been living with HIV for five or more years, 88.0% were on ART and 12.0% were not, and 81.8% were sexually active. Two in five of PLHIV (39.6%) were "in a relationship but not living together", 72.2% had secondary or more education, 50.3% rated themselves as having a low household wealth status, and 48.4% were living in a small town or village. A minority (6.1%) rated their health as fair or poor, 5.8% had a physical disability, 71.8% were a member of a support group and 55.0% had medium or high knowledge of rights. About one-third of participants (33.7%) reported no overall HIV-related stigma, 32.0% medium and 34.4% high overall HIV-related stigma (see Table 1 ).
The three most common enacted stigma items were "being gossiped about" (20.6%), "experienced discrimination" (15.1%) and "verbally insulted and harassment" (10.6%). Likewise, the three most common internalized stigma were blaming oneself (30.5%), ashamed (28.7%) and guilty (28.0%), and the two most prevalent avoidance due to internalized stigma were "decided not to have (more) children" (32.4%) and "decided not to get married" (14.9%). The two most endorsed anticipated stigma were "being gossiped about" (28.6%) and not want to be sexually intimate (21.1%) (see Table 2 ).
The prevalence of enacted stigma was 29.0%, internalized stigma 43.0%, avoidance due to internalized stigma 41.9% and anticipated stigma 39.1% (see Table 3 ).
Associations With Overall HIV-Related Stigma
In adjusted multinomial logistic regression, younger age, being female and being LGBT, lower household wealth status, being separated, divorced or widowed, residing in a small town or village, having a physical disability, poorer self-rated health status and medium knowledge of rights of PLHIV were associated with medium and/or high overall HIV-related stigma. Being sexually active and being a member of an HIV support group were negatively associated with medium and overall HIV-related stigma (see Table 4 ).
Associations With HIV-Related Stigma Sub-Scales
In adjusted logistic regression analysis, younger age was associated with enacted, internalized and anticipated stigma but not with avoidance due to internalized stigma. Being female and LGBT increased the odds for enacted stigma, avoidance due to internalized stigma and/or anticipated stigma. Pressured and/or coerced HIV testing decision was associated with internalized and anticipated stigma. Newly diagnosed with HIV (0-1 year) increased the likelihood of internalized stigma. Being on ART was protective from internalized stigma and being sexually active was protective from internalized and anticipated stigma. In a relationship but not living together reduced the odds for avoidance due to internalized stigma, being single increased the odds for avoidance due to internalized stigma and being divorced or widowed increased the odds for avoidance due to internalized stigma and anticipated stigma. Higher household wealth decreased the likelihood of enacted stigma and avoidance due to internalized stigma. Living in a non-rural area increased the odds for enacted stigma and avoidance due to internalized stigma and decreased the odds for internalized stigma. Physical disability and poorer self-rated health status were associated with all five HIV-related stigma sub-scales. Medium or high knowledge on PLHIV rights were positively associated with four of the HIV-related stigma sub-scales. Being a member of an HIV support group was protective from internalized and anticipated stigma but increased the odds for enacted stigma (see Table 5 ).
Discussion
This study reports for the first time national data on the prevalence and correlates of HIV-related stigma in South Africa. 16 Even though the study sample was not nationally representative, compared to a small sample of PLHIV from HIV clinics in 2012 in South Africa, this study seems to show a reduction of HIV-related stigma. For example, internalized stigma items "blames self" reduced from 49.2% to 30.5% and "feels ashamed" reduced from 47.5% to 28.7%, the DovePress avoidance due to internalized stigma items "decided not to have (more) children" reduced from 60.1% to 32.4%, "decided not to get married" from 30% to 14.9%, "avoided going to a clinic when needed" to from 14.4% to 4.8% and "avoided going to hospital when needed to" from 8% to 3.4%. 6 Consistent with some other studies, 8 this study found that internalized and anticipated stigma were more common than enacted (experienced) stigma. Consistent with some previous studies, 7 -9 this study found that younger age was associated with overall HIV-related stigma and most HIV-related subscales. It is possible that HIV becomes more acceptable with increasing age 8 and that age maturation provides resilience against stigma. 7 Being female and LGBT were associated with overall HIV-related stigma and several HIV-related subscales. Similar results were found in previous studies, 7, 10, 13 which found that being female and transgender was associated with overall and enacted HIVrelated stigma. It is possible that women and LGBT become more target of HIV-related stigma due to existing prejudices against them. 8, 13 The study found that participants who were divorced or widowed had a higher overall HIV-related stigma. Similar results were found in previous studies 8 and may be possible due to lack of support.
In agreement with some studies, 11 this study found a negative association between lower subjective household wealth status and overall, enacted and internalized HIV-related DovePress stigma, while no associations were found regarding educational status, as in some previous studies. 8, 11, 13 Non-urban residence increased the odds for overall HIV-related stigma, harassment enacted stigma and avoidance due to internalized stigma but decreased internalized stigma. Shorter period (0-1 year) of living with HIV was in unadjusted analysis associated with overall HIV-related stigma, and in adjusted analysis with internalized stigma but not enacted stigma. In a previous study among ART patients, shorter period (0-1 year) on ART was also associated with internalized stigma. 13 In a longitudinal study among ART patients in South Africa, a decrease in HIV-related stigma was found. 19 While some previous studies 7, 13, 14 found that being on ART was protective from overall HIV-related stigma, internalized and anticipated stigma, this study found only a protective effect for internalized stigma. Having a physical disability and poorer self-rated health status increased the odds for overall HIV-related stigma and all HIV-related stigma subscales, while previous studies found an association between poorer self-rated health status and enacted and anticipated stigma. 7, 12 Some previous studies 13 found an association between coercive HIV testing decision and enacted, internalized and anticipated stigma, while in this study, pressured and/ or coerced HIV testing decision were associated with internalized and anticipated stigma.
As found in some previous investigations, 13 this study found that being a member of an HIV support group was protective from overall, internalized and anticipated HIVrelated stigma. It is possible that HIV support groups provide psychosocial support and increase self-esteem that reduces, in particular, internalized and anticipated HIV-related stigma. 13 Compared to PLHIV in this study that had no knowledge of PLHIV rights, PLHIV with medium and/or high knowledge of PLHIV rights reported higher overall, enacted, internalized and anticipated HIVrelated stigma. It is possible that through the experience of HIV-related stigma participants in the search for solutions became more aware of PLHIV rights. Lastly, being sexually active was protective from overall HIV-related stigma, in particular, internalized and anticipated HIV-related stigma. Sexually active PLHIV may be more resilient than sexually inactive PLHIV, which may help in warding off internalized and anticipated HIV-related stigma.
Study Limitation
Although the study was able to recruit a large number of PLHIV in South Africa, the sample may not be representative of the whole country. Several factors that may be related to HIV-related stigma, such as ART adherence, substance use, and other clinical indicators, were not assessed in this study, and may be included in future investigations. The study was not able to determine the direction of a relationship, e.g. between poorer self-reported health status and HIV-related stigma; did the HIV-related stigma experience lead to poorer self-reported health or vice versa, since the study used a cross-sectional design.
Conclusion
The study found that the majority of PLHIV had overall HIVrelated stigma, almost half had internalized, or anticipated HIV-related stigma and a minority had enacted HIV-related stigma. Various sociodemographic factors, such as younger age, being female, LGBT and lower wealth status, and healthrelated variables, such as poorer self-rated health status, having a physical disability, and not being a member of an HIV support group, were identified as associated with overall HIVrelated stigma as well as several HIV-related stigma subscales. These findings can be used to guide intervention programs to reduce HIV-related stigma in South Africa. This could be in the form of a national HIGV stigma mitigation campaign and strengthening existing support group structures in providing psychosocial support for PLHIV.
